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Treatment of new tuberculosis (TB) cases in Directly Observed Treatment Short Course
(DOTS) programmes is believed to be the most valuable strategy for TB control. The aim
of this study is to describe the experience of diagnosed cases of TB in a district hospital sit-
uated in a rural zone of Ethiopia and of ‘‘transferred out’’ TB cases from the hospital to their
local health facilities using the DOTS programme spanning a period of 8 years. Data collec-
tion was obtained by using a TB register book in a rural district hospital from 2004 to 2011.
The collected information included the type of TB, age, HIV status, and treatment out-
comes using standardized definitions; 6459 patients with all forms of TB were diagnosed.
Twenty-eight percent were smear-positive pulmonary TB (PTB) cases, 28.97% were smear-
negative PTB cases, and 42.8% were extra-pulmonary TB (EPTB). The global ‘‘transferred
out’’ rate was 78.5% (5073/6459); the ‘‘transferred out’’ rate after diagnosis at hospital and
before starting DOTS was 72.6% (4689/6459), and after finishing the intensive phase and
admission was 21.8% (385/1770). The proportion of total cases ‘‘transferred out’’ in
smear-negative PTB cases (70.2%) was less than smear-positive PTB cases (79.2%) (odd ratio
[OR]: 0.81; 95% confidence interval [CI]: 0.76–0.87) and was higher in EPTB cases (83.3%) (OR:
1.15; 95% CI: 1.05–1.19). The percentage of ‘‘transferred out’’ after hospital admission was
higher in HIV-positive cases (16.8%) than in HIV-negative cases (8.5%) (OR: 2.13; 95% CI:
1.28–3.53). In conclusion, district hospitals are still important facilities for the diagnosis
of TB cases, particularly EPTB.
 2013 Published by Elsevier Ltd. on behalf of Asian-African Society for Mycobacteriology.Introduction
Tuberculosis (TB) is one of the leading causes of morbidity
and death in adults and children in sub-Saharan African
countries. According to the 2012 WHO report, Ethiopia standshed by Elsevier Ltd. on b
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J.M. Ramos).among the high-burden countries [1]. Detection and treat-
ment of new TB cases in Directly Observed Treatment Short
Course (DOTS) programmes is believed to be the most valu-
able strategy for TB control [1]. By the end of 2006, 184 coun-
tries had adopted and implemented DOTS programmes [1]. Inehalf of Asian-African Society for Mycobacteriology.
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gramme (TLCP) and DOTS strategy were established in Ethio-
pia, with strict guidelines requiring the necessity to fill out a
TB registry at every health post [2]. Currently, the DOTS geo-
graphic coverage reaches 100% of Ethiopia, whereas the
health facility coverage is only available in 90% of it [3]. During
the intensive phase of DOTS, patients take their daily medica-
tion under the direct observation of a health worker at a
health center near their home.
The diagnosis of tuberculosis is established at the health
center according to the TLCP guidelines [2]. Patients with TB
are documented as smear-positive pulmonary TB (PTB),
smear-negative PTB and extra-pulmonary TB (EPTB). Health
centers may have basic laboratory facilities for the diagnosis
of smear-positive PTB by means of AFB staining; however, the
diagnosis of smear-negative PTB needs a chest X-ray, and the
diagnosis of EPTB might need other procedures, such as fine
needle aspiration cytology, biochemical analyses of cerebrospi-
nal/pleural/ascitic fluids or histopathological examination.
These facilities are not commonly available in many rural
health centers. For this reason, many patients with symptoms
of suspected EPTB have to go to remote health facilities from
their area to achieve a correct diagnosis of the TB disease. How-
ever, after the diagnosis has been established, patients do re-
turn to their local health facility in order to continue with
their DOTS programme.Previous studies performed in Ethiopia
showed that between 32% and 42% of new TB patients were
‘‘transferred out’’ from TB diagnostic centers to local health
facilities for completing treatment according to DOTS pro-
grammes [4,5]. However, the clinical evolution of the ‘‘trans-
ferred out’’ TB patients has not been adequately studied.
The aim of the present study is to describe the experience
of diagnosed cases of TB in a district hospital situated in a rur-
al zone of Ethiopia and ‘‘transferred out’’ TB cases from the
hospital to their local health facilities for completing their
treatment according to the DOTS programmes. The research-




The Gambo General Rural Hospital (GGH) is a 150-bed rural
general hospital located in the West-Arsi zone (Oromya Re-
gion), 250 km south of Addis Ababa. As a result of an inade-
quate transportation network, the catchment area of the
GGH is restricted to approximately 90,000 inhabitants. Most
of the population live in a rural setting and work in agricul-
ture and farming.
Study population
The TLCP adopted the WHO-recommended recording and
reporting guidelines [2]. A patient with at least two positive
sputum specimens for acid-fast bacilli (AFB) by microscopy
is considered as smear-positive PTB. A patient with symp-
toms suggestive of TB, with at least two negative sputum
specimens for AFB by microscopy, and with chest radio-graphic abnormalities consistent with active pulmonary PTB
and lack of clinical response to 1 week of broad-spectrum
antibiotic therapy is considered as smear-negative PTB. More-
over, the diagnosis of EPTB is usually made on clinical and or
histological grounds. The hospital is well equipped for the
diagnosis of TB patients, with X-ray facilities, biochemical
and analytical procedures, and skilled surgeons for obtaining
cytological or biopsy specimens.
The protocol for patients diagnosed with TB at GGH is as
follows: (1) admitted to TB ward (TBW) or children’s ward
(CHW) in the case of seriously ill PTB or EPTB patients; or (2)
registered at the GGH TB clinic; or, (3) referred to a TB clinic
near their home (transfer out patients). The patients in bad
condition were usually admitted to hospital for 2 months
(intensive phase). After being discharged, patients could con-
tinue attending the GGH TB clinic or were transferred to TB
clinics near their home. During the period of study (2004–
2011), all TB patients were included in the DOTS programme
or ‘‘transferred out’’ for the start of the DOTS programme near
their home. All new patients completed the basic case forms,
which included details of age, gender, human immunodefi-
ciency virus (HIV) status, type of TB (smear-positive PTB,
smear-negative PTB, EPTB), and treatment outcome. The
‘‘transferred out before starting DOTS programme’’ category
were considered in this study as the cases diagnosed at
GGH and transferred to another health facility near their
home (DOTS clinic) to start treatment. Theses cases were
not registered in the TB Register Book of GGH. The ‘‘trans-
ferred out after hospital admission’’ category was considered
as the cases admitted in TBW or CHW at GGH and transferred
to DOTS clinics near their home to continue treatment. These
cases were registered in the TB Register Book of GGH as
‘‘transferred out’’. Patients whose treatment results were un-
known were a result of their being transferred to another
health facility and the follow-up was lost.
Statistical analysis
The epidemiological and clinical data were entered in a com-
puter using an Excel 97 program. Data was analyzed using the
SPSS, version 15, Statistical package. Continuous variables are
given as median and interquartile range (IQR). Chi-square,
Fisher’s exact test and Kruskal–Wallis test were used for com-
parison where appropriate. Crude odds ratios (OR) and 95%
confidence intervals (CI) were used for the interpretation of
the univariate analysis. Institutional ethical clearance was
obtained from the Ethics Review Committee of Gambo Gen-
eral Rural Hospital.
Results
Over the 8-year period from 2004 to 2011, 6459 patients with
all forms of TB were diagnosed at GGH. The median age was
20 years (IQR: 17–30) and 51.4% were males; 28% were
smear-positive PTB cases, 28.9% were smear-negative PTB
cases and 42.8% were EPTB. The total number of patients
tested for HIV was 3679 (56.9%), with increasing tests per-
formed after 2007. Of all the tested cases, only 101 patients
(2.8%) turned out to be HIV positive (Table 1).
Table 1 – Human immunodeficiency virus (HIV) tests performed and results during the period of study.
Not performed Negative Positive
No. %a No %b No. %b
2006 851 97.7 13 65.0 7 35.0
2007 847 97.1 23 92.0 2 8.0
2008 762 94.5 39 88.6 5 11.4
2009 280 35.5 503 96.5 18 3.5
2008 77 9.4 719 96.9 23 3.1
2009 2 0.3 698 96.9 22 3.1
2010 1 0.1 820 98.2 15 1.8
2011 0 0.0 723 98.8 9 1.2
Total 2820 43.7 3538 97.2 101 2.8
a Percentage of the total cases of the year.
b Percentage of the total cases diagnosed which were performed in the year.
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after admission in TBW or CHW) was 78.5% (5073/6459), with-
out significant differences throughout the years of study. The
‘‘transferred out’’ rate before starting DOTS was 72.6% (4689/
6459), and after finishing the intensive phase in TBW or
CHW was 21.8% (385/1770).
The proportion of total ‘‘transferred out’’ cases was
70.8% in smear-negative PTB cases, and 83.3% in EPTB
cases, both percentages were significantly different than
smear-positive PTB cases (79.2%) (OR: 0.81; 95% CI: 0.76–
0.87 and OR: 1.12; 95% CI: 1.05–1.19, respectively). The pro-
portion of ‘‘transferred out’’ cases before starting DOTS was
60.0% in smear-negative PTB cases and 80.1% in EPTB
cases, both proportions were significantly different than
smear-*positive PTB cases (74.1%) (OR: 0.74; 95% CI: 0.69–
0.79 and OR: 1.15, 95% CI: 1.08–1.23 respectively). Moreover,
the proportion of ‘‘transferred out’’ cases after admission in
TBW or CHW was 10.8% in smear-negative PTB cases and
3.3% in EPTB cases, both are significantly different thanTable 2 – Cases transferred out before starting Directly Observe
tuberculosis ward (TBW) or children’s ward (CHW) and total cas




OR (95% CI) Transfer
discharg
TBW or




1353 (74.1) 1 93 (5.1)
Smear negative PTB
(n = 1867)
1120 (60.0) 0.74 (0.69–0.79) 202 (10.8
EPTB (n = 2767) 2216 (80.1) 1.15 (1.08–1.23) 90 (3.3)
Group of age
Adults (n = 4481) 3293 (73.5) 1 255 (5.7)




2416 (68.3) 1 229 (8.5)
HIV positive (n = 101) 53 (52.5) 052 (0.36–0.77) 17 (16.8)
Note: Data are number (%) of patients. OR: odds ratio; CI: confidence in
immunodeficiency virus.smear-positive PTB cases (5.1%) (OR: 0.81; CI 95%: 0.70–
0.94; and OR: 1.39; CI 95%: 1.28–1.52, respectively) as shown
in Table 2.
The ‘‘transferred out’’ cases before starting DOTS was low-
er in children (70.7%) than in adults (73.5%) (OR: 0.91; 95% CI:
0.84–0.98) (Table 2). In patients with HIV infection, the per-
centage of ‘‘transferred out’’ before starting DOTS was lower
(52.5%) than in HIV negative cases (68.3%) (OR: 0.52; 95% CI:
0.36–0.77). However, the percentage of ‘‘transferred out’’ cases
after admission in TBW or CHW was higher in HIV positive
cases (16.8%) than in HIV negative patients (8.5%) (OR: 2.13;
95% CI: 1.28–3.53) (Table 2).
Globally, patients were transferred to 251 TB clinics near
their homes for starting or continuing the DOTS programme.
Fifteen clinics received 73.7% of cases. Table 3 shows the top
15 health centers, the distance and time estimated to GGH
according to the procedure of transportation. Patients ‘‘trans-
ferred out’’ lived in towns situated from 15 km up to 600 km
away from GGH.d Treatment Short Course (DOTS), after discharging from








– 5073 (78.5) –
1 1446 (79.2) 1
) 1.39 (1.28–1.52) 1332 (70.8) 0.81 (0.76–0.87)
0.81 (0.70–0.94) 2,305 (83.3) 1.12 (1.05–1.19)
3546 (79.1) 1
0.95 (0.88–1.02) 1524 (77.2) 0.93 (0.85–1.01)
1 2715 (76.7) 1
2.13 (1.28–3.53) 70 (69.3) 0.69 (0.47–1.05)
terval; PTB: pulmonary TB; EPTB: extra pulmonary TB; HIV: human
Table 3 – Top-15 tuberculosis clinics where the patients were transferred out from Gambo General Hospital (GGH) after
diagnosis; the distance is expressed in kilometers, and time spent on travelling to reach them.
Health center No. (%) of patients transferred Distance from GGH (kilometers) Time in minutes from GGH
Arsi Negele 707 (13.9) 18 km of road 100 by bus
Shashemane 530 (10.4) 38 km of road 180 by bus
Zway 320 (6.3) 85 km of road 220 by bus
Kore 296 (5.8) 18 km of walking road
80 km of road
120 by horse
260 by bus
Bulbula 268 (5.3) 60 km of road 190 by bus
Assasa 250 (4.9) 138 km of road 280 by bus
Kofale 241 (4.8) 61 km of road
25 km of walking road
210 by bus
210 by horse
Aje 209 (4.1) 61 km of road 210 by bus
Goljota 208 (4.1) 18 km of walking road
55 km of road
120 by horse
140 by bus
Karsa 196 (3.9) 18 km of walking road 120 by horse
Adami Tullu 166 (3.3) 70 km of road 200 by bus
Dawe 95 (1.9) 25 km of walking road 150 by horse
Kuyera 86 (1.7) 38 km of road 160 by bus
Jido 85 (1.7) 66 km of road 190 by bus
Dodola 82 (1.6) 109 km of road 220 by bus
82 I n t e r n a t i o n a l J o u r n a l o f M y c o b a c t e r i o l o g y 2 ( 2 0 1 3 ) 7 9 –8 3Discussion
In this study, about four out of five TB cases diagnosed at GGH
were ‘‘transferred out’’, which is the highest rate of ‘‘trans-
ferred out’’ published in previous studies in Ethiopia [4,5].
This high rate of ‘‘transferred out’’ found in this hospital
might be owing to the scanty facilities, including general lab-
oratory, radiology or surgery around the GGH area. Although
there is another hospital 60 km away, attending a population
of about 2 million inhabitants of West-Arsi province, patients
attended the GGH from other provinces of Oromia Region and
from other regions of Ethiopia.
Of the total number of patients diagnosed at GGH and
‘‘transferred out’’ before starting DOTS, there were more EPTB
cases than PTB smear-positive cases. This could be explained
because the GGH has a radiology department, a biochemical
laboratory and surgery department facilities that make it pos-
sible to reach a proper diagnosis with the aid of an abdominal
X-ray, an ultrasound, biochemistry analysis of organic fluid
(ascitic, pleural or cerebrospinal fluid), or biopsies. These
facilities allow for a proper diagnosis in low-income
countries.
The ‘‘transferred out’’ rate after discharging patients
admitted to the TBW or the CHW was higher in smear-nega-
tive PTB and lower in EPTB cases than smear-positive PTB
cases. This might be explained owing to the fact that there
are more serious smear-negative PTB cases admitted to GGH
than smear-positive PTB cases. Miliary TB is considered as
PTB smear-negative, and these cases are generally very com-
plicated. Moreover, the main group of EPTB cases diagnosed
at GGH were adenitis TB; these cases are generally less seri-
ous cases and are not admitted to hospital.
The prevalence of HIV within the studied TB cases was
lower (2.8%) than that reported in previous studies performed
in Ethiopia [4–7]. The ‘‘transferred out’’ rate after admission in
GGH was higher in the HIV positive patients than the HIV neg-
ative ones. HIV positive cases were more severe, with extremewasting or disseminated TB that needed admission in the
hospital. During the hospital admission, patients received
special attention for their nutritional status and other co-
morbidities. After discharge from TBW or CHW, their general
condition is recovered and patients are transferred to another
health facility to continue DOTS treatment.
Delay in diagnosis and treatment of TB patients could be
either due to patients’ delay in seeking health care, or health
care providers’ delay in making a prompt and accurate diag-
nosis with subsequent initiation of treatment, or rather fre-
quently due to both cases. Diagnostic delay has been found
to be a major obstacle in the control of TB, especially in
low-income countries [7]. Before the capability of making a
TB diagnosis was established at GGH, many patients had vis-
ited several health providers either formally or non-formally.
This item in was not recorded as part of the current survey. TB
patients who visited other facilities during the study period
might have experienced longer delays. Patient delay has been
positively associated with contact with more than two health
providers before diagnosis [8]. The period from the onset of TB
symptoms until the visit to GGH (diagnostic delay) was not re-
corded in the TB registration book. The reasons for patient’s
delay were perceived to be a result of low awareness of TB
among patients, lower/no access to medical services, self-
treatment, visit to non-formal health providers and poverty
[8–10].
The period from diagnosis at GGH until treatment initia-
tion at a government DOTS clinic is considered the treatment
delay period. This period was not recorded in this study. In
previous studies, the delay time in private health facilities un-
til initiated treatment at government health facilities ranged
from 2 to 10 days [11,12]. The reasons for delays greater than
7 days were perceived to be owing to missed appointment
dates by patients, incorrect diagnosis, lack/shortage of labora-
tory facilities and referrals on Fridays [11,12]. Early diagnosis
of disease and prompt initiation of treatment is essential for
an effective TB control program [8]. Delay in diagnosis may
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including death, and enhance transmission of TB in the com-
munity [9,13]. This delay of treatment initiation can be con-
sidered an obstacle in any programme for the control of TB
[9,13].
Moreover, patients who were transferred out to other dis-
tricts for continuing treatment have usually been excluded
from the treatment outcome evaluation, as information on
their treatment outcome was unavailable [14]. Improving
the follow-up of outcomes in transferred out patients would
allow for better analysis of the relationship between TB treat-
ment outcomes and other predisposing factors, such as HIV
status [15].
This study has several limitations: data was retrospec-
tively collected, the HIV test was not performed on all TB
cases, the timing of patients for seeking health care was not
available, the previous visit to public health facilities or pri-
vate health facilities was not recorded, and the period from
the onset of TB symptoms until the first visit to a medical pro-
vider was also not available.
In conclusion, district hospitals are still important facili-
ties for the diagnosis of TB cases, particularly EPTB. However,
as the DOTS programme recommends, the provision of treat-
ment by local health posts near the patient’s home is manda-
tory for the strengthening of these facilities to issue the
proper diagnoses of smear-negative PTB and EPTB in local
health centers, and the fluent relation of district hospitals
with them. These implementations are currently occurring
in Ethiopia.
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